substrate
y-glutamyl-4-methoxy-2-naphthylaniide in which the released methoxynaphthytamine was coupled with 5-nitrosalicylaldehyde to form a yellow fluorescent crystalline product within the cells. Single cell suspensions were obtained by collagenase perfusion of livers from rats that had either received a two-thirds partial hepatectomy followed 24 hr later by a single injection of diethylnitrosamine (DEN) or received a partial hepatectomy alons. Cultured H'I'C cells were used as a source of '-GT+ cells. Fluorescence (y-GT activity) was low in most ofthe cells from both DEN-exposed and control rats, but high in H'ft cells.
The livers of both DEN-exposed and control rats had a subpopulation of cells that were y-GT+; this population could be quantitated and sorted by flow cytometry. Five weeks post injection the number ofGT+ cells from the rats exposed to DEN was more than 20 times that from the control rats.
Increased y-GT activity may be a useful cytochemical marker for preneoplastic liver cells. Figure  4B reflects the heterogeneous staining of HTC cells. The photomultiplier gain for fluorescence intensity in Figure  4B was one-fourth that used in Figure  4A in order to accomodate the very brightest cells. Thus, the modal fluorescence channel number of 16 in Figure  4B should be compared with a modal channel number of 7/4 = 1.75 in Figure  4A . The scatter gains are the same for the two contour plots. The cells in Figure  4 were not fixed, and the same modal size was observed in both cell populations when volumes were measured by a Particle Data 100, 1000 and 5000 counts/channel. The scatter and fluorescence profiles are to the left and beneath the contours, respectively.
The complex contour at 2 counts/channel in Figure  5B reflects the variability inherent in counting low frequency events.
In both rats most of the cells had low fluorescence (y-GT activity).
In the rat receiving partial hepatectomy alone, 0.07% of the counts occurred in the region of high fluorescence (fluorescence channels 30-64) enclosed by rectangles in Figure  5 , while in the rat exposed to the carcinogen 1.4% of the counts were in this region. 
5.
Two parameter contour histograms of isolated hepatocytes of a control rat (A) and a rat exposed to DEN (B). The number of Counter.
-y-GT+ cells was increased as a consequence of carcinogen exposure. Figure  5 shows the two-parameter contour plots (fluores-The area of high fluorescence signals (inset rectangle for fluorescence cence vs scatter) of hepatocytes isolated from a partially channcis 30-64) contains 0.07% of the total counts in the control rat hepatectomized rat (Fig. 5a ) and a partially hepatectomized and 1.4% of the counts in the rat exposed to the carcinogen. Contour at exposed to DEN (Fig. 5b) . Contours are drawn at 2, 10, 25, lines are drawn at 2, 10, 25, 1000, 5000 counts/channel. 
DISCUSSION
The fluorometric method for -y-GT permits rapid quantitative assessment of the number of y-GT+ cells in a mixed cell population and the sorting of these cells for subsequent study. The MNA-NSA product precipitated as a crystalline material over the entire cell surface. We did not observe the "spots" or 
